The article deals with the trends of population ageing in the Republic of Azerbaijan. The author considers the stages of change in population size and age structure in the 20th and the 21st centuries as a result of historical evolution of birth rate and death rate. Based on the analysis of fertility trends and life expectancy, it is shown that the decline in fertility has so far been the most important factor in the population ageing, whereas the decline in the mortality in older ages is only beginning to contribute to this process. It is emphasized that anomalies in the sex ratio at birth lead to accelerated ageing of the population. The gradual ageing and reduction of the share of the working-age population, as well as the growth of the dependency ratio and the exhaustion of the potential of the first demographic dividend, are also analysed in the paper.
Introduction
Population ageing is a topical issue that has consistently been addressed in the context of sustainable development, economic growth and social well-being. Population ageing in Azerbaijan is also widely discussed by politicians and researchers. Nevertheless, the factors and con-sequences of the population ageing in Azerbaijan remain poorly studied, the recent works on the trends of this process are few (Efendiev and Gözalova 2018; Efendiev and Mutalibova 2019) and they are of a quite descriptive rather than research nature, which do not reveal the mechanisms and patterns of population ageing in Azerbaijan. Development of population of the country in different historical periods was analysed in the works of K. Mamedov (1982) , Sh. Muradov (2008) , M. Mәmmәdova (2007) , Kerimov and Gasimova (2013) , and others.
Keen interest in these issues is not accidental, as the development strategy of the country (The Development Concept "Azerbaijan 2020: Looking to the Future") aims to achieve sustainable economic growth and high social well-being, taking into account existing opportunities and resources.
The impact of demographic factors on socio-economic development has been discussed for a long time by many representatives of social sciences and economists. As a result of the debate on this issue, three points of view emerged. Some believe that population growth is an impediment to economic growth (Coale and Hoover 1959; Bloom et al. 2011) . Others believe that population growth and economic growth are directly dependent on each other. In other words, population growth gives impetus to sustained economic growth, or slower population growth leads to lower economic growth (Baker et al 2005; Linden 2017 ). The third point of view suggests that economic growth and population growth are hardly linked (Kelley 2001) . Adherents of each point of view find evidence in favour of their hypothesis. However, despite conflicting views, most theorists and practitioners focus on population growth rates and age structure, recognizing its the primary variable for assessing the impact of the population dynamics on economic growth.
Here, we analyze the dynamics of the population size and age structure of the Republic of Azerbaijan. The analysis is based on the official data of the State Statistics Committee (SSC) of the Republic of Azerbaijan. Calculations are also based on the SSC data. For comparative characteristics of different countries information from the UN database is used (UN Population 2017).
Stages of population size and structure change
Without going into the historical essay on the first data on the population of Azerbaijan, we will start counting from the Russian Empire Population Census of 1897.The SSC publications also take the 1897 Population Census data as the starting point. In 1897, Georgia was the largest country in terms of population size in the South Caucasus. However, according to the 1970 USSR Population Census, Azerbaijan was ranked the first Caucasus republic in terms of population size (5.1 million) while Gergia was ranked second (4.7 million).
In general, since the first census of 1897 up to date, the population of Azerbaijan 1 has grown by over 5.5 times from 1.8 million 2 to 10 million persons. The population of Georgia increased by 1.9 times, Armenia -by 3.7 times, and according to the national statistical ser-1 Data are given on the basis of officially published data on population movement by the SSC of Azerbaijan. The SSC publications do not officially explain which provinces (gubernii) are stipulated, but most likely, it is about Baku, Elisavetpol and partially Erivan provinces. URL: http://elib.shpl.ru/ru/nodes/12632-pervaya-vseobschayaperepis-naseleniya-rossiyskoy-imperii-1897-goda-spb-1897-1905. 2 https://www.stat.gov.az/source/demoqraphy/az/001_4-6.xls. vices of these countries in the beginning of 2019 amounted to 3.7 and 3.0 million persons, respectively.
The development of the population of Azerbaijan for the period from 1897 can be conditionally divided into several stages that have their own characteristics. We will characterize them in more detail.
Intensive development of the oil (oil production, and later oil refining) industry and transport infrastructure in the late 19th and early 20th centuries in Azerbaijan largely predetermined the demographic development of that period. The population of the country has grown steadily. If in 1863 the total population of Azerbaijan was estimated at 1,129,900 people, according to the census of 1897 it was already 1,807 thousand, and by 1913 it increased to 2,339,200 people. The natural movement of the population was characterized by high numbers of births and deaths. Migration contributed greatly to the country's population growth. According to the data given by Vorobyova and Lezhenkina (2008) , 44.2% of the total population growth of the country for the period 1886-1913 was provided due to a significant influx of labour migrants to Azerbaijan due to the rapidly developing oil industry. The positive balance of migration for the periods 1886-1887 and 1897-1913 increased from 133.4 to 219.8 thousand persons (Alekseev and Karachurina 1998) .
Since 1914, the population of Azerbaijan began to decline. It is obvious that the plight of the population during the First World War, the intervention, the inter-ethnic conflects, along with the economic recession, affected the decline in fertility, increased mortality and significant migration outflow (between 1914 and 1920 the negative migration balance of migration amounted to 481 thousand people and caused absolute reduction of the population). The population of the country decreased by 17% (-387 thousand people) and by 1920 amounted to 1,952 thousand persons (Vorobyova and Lezhenkina 2008) .
In subsequent years before the First USSR Population Census, the population, having increased by 18.5% (362 thousand people), amounted to 2,313,700 persons by 1926. Despite the fact that this period of establishment of Soviet power in Azerbaijan is described as difficult in the destiny of the country, it is positively reflected in demographic indicators.
According to the 1939 census, the population of Azerbaijan had increased by 891,200 persons since 1926, and reached 3,205,200 persons. The average annual population growth rate for this period was 2.5 per cent. That period was characterized by increase in population growth due to natural growth. According to Vorobyova and Lezhenkina (2008) , inter-republican migration in 1926-1939 had a positive balance, but the intensity of flows slowed down. Data show that in the general population increase between 1926 and 1939 natural growth accounted for 67.8%, and migration -32.2%. From the early 1950s, the migration balance became steadily negative until 2008; some periods between the mid-1970s and mid-1990s differ in intensity of out-flow, which could be the subject of separate study.
In the next decade, starting from 1942, Azerbaijan experienced a decrease in the population size caused by the Second World War. The population decreased by almost 15% (472,600 persons) and was 2,732,600 persons in 1949. After 1949, the population began to grow, and by 1955 reached its pre-war size.
In the following years, the trend of population growth continued in the following years. During the period 1950-1959, with an average annual growth of 2.93%, the population increased by 35% (965,000 persons). The increase in population size was mainly the result of the natural growth, as in all subsequent periods.
During the intercensal period of 1960-1969, Azerbaijan had the highest population growth of 31% (1,194,000 persons). The average annual population growth rate was 2.98%. However, during this period the intensity of migration flows decreased and the migration balance, as noted above, became negative.
In 1970-1979 the population growth rate stabilized. Since 1975, the negative migration balance began to increase, as a result of which the overall population growth gradually slowed down and the average annual growth for the period 1970-1979 amounted to 1.8%. In general, the population increased by 18% (911,000 persons).
Migration outflow of the population, which was accelerating since the early 1980s, continued to remain quite high until the mid-1990s. Despite this, natural growth in 1980-1989 increased the population by 15 per cent (907,000 persons), with an average annual growth rate of 1.5%.
We define the stage of development, covering the period from the beginning of the 1990s to the present day, as post-Soviet. According to UN Population Prospects (UN Population 2017), Azerbaijan, like other countries of South Caucasus, demonstrated positive population dynamics, despite the slowdown in the overall population growth rate before the collapse of the USSR. The following years were characterized for all countries of the region by difficulties in the transition period, a decline in the welfare of the population, and an intensive migration outflow. For Azerbaijan, the result was a slowdown in population growth, and for Armenia and Georgia -a decline in population size ( Fig. 1) .
In the post-Soviet stage, we can distinguish two periods in terms of population dynamics: a period of decline in the population growth rate before 2002 and a period of sustained growth, stabilization and decline again after 2003.
In the early 1990s, the crisis that affected the counrty was accompanied by a decline in overall standards of living of the population. In 1990-1999 3 the increasing migration outflow from the country and decreasing natural growth resulted in the decline in the population growth rate compared to previous periods. Thus, the population grew by an average of 1.2 per cent per annum during the period of 1990-1999 and increased totally by 12% (822,000 persons).
Then, since 2003, the country entered an era of large-scale reforms aimed at increasing economic growth and improving the social status of the population. At this time, a steady trend of population growth was observed in the country, and in the whole for the period between 2000 and 2009, the average annual population growth was 1.1% and the population increased by 11% (864,000 persons). Like in previous periods, the contribution of positive net migration to overall population growth during this period was declining. However, during this period there was a remarkable change: since 2008 the value of the migration balance changed from negative to positive and remained so for all subsequent years.
Between 2010 and 2018, the population continued to grow, with an average annual growth rate of 1.1%. According to the official data of the SSC of the Republic of Azerbaijan, as of January 1, 2019, the population of the country amounted to 9,981,200 people; the increase was 40% compared to the beginning of 1990 4 and 24% compared to the beginning of 2000.
Today, the population growth rate of Azerbaijan can be characterized as stable, and at this stage, unlike other countries of the South Caucasus region, the country does not face an acute threat of its decline. Despite this, maintaining sustainable and stable population growth that meets geopolitical and national interests remains one of the priorities of the country's development. The Development Concept "Azerbaijan 2020: Looking to the Future" states this as follows: "Quantitative and qualitative indicators of the population and its structures are the main elements of the force of the nation, and issues such as preservation of the gene pool of the Azerbaijani people, migration and demography, are important in terms of national security" (Development Concept... 2012: 13) .
After the collapse of the USSR and gaining of independence by the countries of the South Caucasus, the population of Azerbaijan, Armenia and Georgia was changing in different ways. According to UN estimates, between 1990 and 2015 the population of Azerbaijan 4 According to the explanations of the SSC of the Republic of Azerbaijan, data on the population of Nagorny Karabakh are given on the basis of the 1989 census, as well as current records of internally displaced persons. increased by 33%, while the population of Armenia and Georgia decreased by 18 and 27% respectively ( Fig. 2 ). According to projections (UN Population 2017), based on the most likely demographic trends and not taking into account the likelihood of natural and/or other shocks, it is expected that the population of the country will reach 11 million people. Azerbaijan will continue to be the most populous country in South Caucasus. At the same time, the existing trend of population decline in Georgia and Armenia will continue. The positive growth of the population of Azerbaijan will gradually decrease and change to negative after 2045. Thus, according to UN projections, by 2050 the population of Georgia will be 3.4 million, Armenia -2.7 million people ( Fig. 3 ).
Such trends in population size are determined, to a large extent, by the current age structure of these countries.
Factors of dynamics of age structure of the population
The age structure of the population is the result of the historical evolution of fertility and mortality processes. In general, until the 1950s, reproduction of the population of Azerbaijan was characterized by a high birth rate and also high death rate ( Fig. 4 ).
Since the 1930s the development of social infrastructure, primarily affecting the areas of health and education, began. With the development of the health system, the coverage of health services increased, sanitary and hygienic conditions of work and life of the population improved, and as a result, mortality gradually started to decrease. At the same time, the population was becoming more educated, employment in women was growing, the activity of women in the public life of the country was rising, the network of kindergartens was ex- panding and this had an impact on the gradual fertility decline. Thus, the extended pattern of population reproduction over time started to be changed into the replacement pattern.
Further we will show how the dynamics of fertility and mortality influenced the transformation of the age and sex structure of the population of Azerbaijan, making special focus on the period after 1990.
Influence of fertility
The fertility data published by the State Statistics Committee of the Republic of Azerbaijan allow tracing the changes since 1959. Thus, in 1959, the total fertility rate was 5 children per woman. In general, the downward trend of the TFR in Azerbaijan reflects the transformation of reproductive behaviour in society and symbolizes the beginning of the next stage of demographic transition.
The period up to 1990 was characterized by a gradual decline in the TFR to 2.6-2.5 births per woman ( Fig. 5 and 6 ). This was followed by a rapid decline to 1.8 in 2002, due to the socio-economic difficulties of that period. The situation was significantly aggravated by the presence of over 1 million refugees and internally displaced persons as a result of the military confrontation with Armenia. All this has contributed to a decline in the overall standard of living of the population, and concern and uncertainty about the future seem to have led people to postpone the birth of children. Since 2003, the socio-economic situation of the country was improving, reforms were made to create opportunities for economic growth, unemployment rate and poverty were falling, the incomes of the population were increasing. The improvement of the social welfare of the population had a positive impact on the increase in fertility, including through realization of the delayed births. As a result, since 2003, the country experienced a steady increase in the birth rate, and since 2005 the total fertility rate has stabilized at 2.3 births. However, since 2013, the TFR was decreasing; in 2017 it was 1.9 (see Fig. 5 and 6).
The decline in the total fertility rate goes hand in hand with the decline in age-specific birth rates; it can be regarded as a traditional logical fertility decrease in the frames of demographic transition (Fig. 7) .
The decline in fertility is largely due to the continued trend of decline in higher-order births and the transition from a model of large families to a family with fewer children. According to the 1999 and 2009 censuses, despite an overall increase (by 3%) in the number of families (households) with children under 18 years of age, the number of families with three or more children decreased by 20%, the number of families with four or more children decreased by 41% (Table 1) . During the same period, the proportion of families with three or more children fell from 26 to 20%, and the proportion of families with four or more children fell from roughly 17 to 10%. In recent years, namely, since 2012, there has been a decline in the number of births, which is primarily a consequence of the influence of demographic waves, i.e. changes in the number of women born 20-25 years ago and now reaching their active reproductive age. The analysis of the birth order sequence shows that, despite the general trend of decline in the proportion of third and especially fourth births in the total number of births since the early 1990s, since 2012 there is an increase in the proportion of third and fourth order births ( Fig. 8 ). Thus, out of the total number of children born in 2017, 18% are births of the third and higher order. In 2011, this figure was 13%. It can be concluded that due to this feature the decline in the number of births is going smoother.
Compared to 2011, in 2017 TFR for the first and second births decreased by 27 and 4%, respectively, TFR for the third births increased by 3%, and the fourth and more births increased by 17% ( Fig. 9 ). At the same time, even with the current downward trend in numbers of births in 2017, the TFR for the first and second births are still 15% and 16% higher than those of 2001, respectively. However, TFR for the third births is lower than the 2001 level by 7% and for the fourth births by 48%.
The decrease in the age-specific fertility rates to the 2002-2003 level, their subsequent growth and a new downward trend since 2012 characterize the overall decline in fertility in Azerbaijan and its ageing. This is also evidenced by the data on age-specific fertility rates according to the order of births (Fig. 10) .
It should be noted that since the early 1990s, against the background of the decline in the overall birth rate, there has been an increase in the proportion of boys in the structure of live births (Fig. 11 ). According to 2017 data, for every 100 girls born, there are 114 boys, while the biological norm is between 105-107 boys per 100 born girls. According to international estimates, Azerbaijan, ahead of other countries with a similar anomaly, currently ranks second after China (Table 2) .
The sex ratio at birth has been a subject of scientific interest for many researchers. Possible factors influencing the sex ratio at birth are parents' age, birth order, family size, parents' occupation, race, sexual activity, hormonal treatment, some diseases, environmental impact, stress. Besides, war is often named one of the root causes. Higher sex ratio at births during and after armed conflict are seen as restoring natural sex balance after the destruction of men (Ellis and Bonin 2004) . According to critics of this version, the growth of the sex ratio at birth is short-term and does not compensate for the loss of the male population during the war (Zorn et al. 2002; Saadat and Ansari-Lari 2004) . This sex ratio at birth was (Ellis and Bonin 2004) . However, the analysis of data from the countries of the former Yugoslavia for 1991-1995 (Polasek 2006) , as well as data on birth rates in Iran during the Iran-Iraq war (Ansari-Lari and Saadat 2002) did not reveal a similar pattern. Due to the fact that no such studies were conducted on the basis of data on Azerbaijan, the degree of influence of any of the above-mentioned factors is difficult to reliably estimate. At the same time, a number of authors (Duthé et al. 2012; Meslé et al. 2007; Guilmoto 2015) addressed to high values of sex ratio at birth, which is true not only for Azerbaijan, but also for other South Caucasus countries. Regretfully,studies conducted on the basis of population censuses, population registration systems and DHS, tend to draw attention to this subject without examining the root causes of the phenomenon (Yüksel-Kaptanoğlu et al. 2014) .
High values of sex ratio at birth are not new for Azerbaijan. In the 1930s similar changes in the sex ratio of the newborn were observed in Azerbaijan (Mamedov 1982) . It could be the result of the incomplete registration of newborns at that time, or maybe there are other explanations. One of the most probable reasons for the abnormally high proportion of boys in the structure of newborns in Azerbaijan today is the preference of families to have a male child in the family, believing that this is the basis and guarantee of financial stability in old age.
According to 2013 data, the sex ratio at birth in the country was 116 boys per 100 girls. Among second births, the number of boys per 100 girls was 112, among the third births it was 151, among the fourth and above it was 166 (Fig. 12 ). This suggests a widespread practice of selective abortions, which are carried out at the discretion of parents. A study of the officially published abortion statistics in the country leads to the conclusion that the figures are significantly understated. As the age of the mother and the birth order increase, so does this rate. No studies on Azerbaijan analyzing the reasons for this feature have been found, and therefore we can only state this fact.
In Azerbaijan, as in all post-Soviet countries, abortion was first legalized in 1920, then, as part of the pro-natalist measures, abortion was banned in 1936. In 1955 abortion for non-medical reasons was again legalized throughout the former Soviet Union. To date, abortion laws in Azerbaijan are liberal and allow women to have an abortion before the 12th week of pregnancy and for life-threatening reasons -up to 28 weeks. According to official data, 8 abortions per 1,000 women aged 15-49 were reported in 2000, compared to 14 in 2017.
According to the Demography and Health Survey (DHS) in Azerbaijan, among women who decided to have an abortion in 2006, 62% declared that the reason was the reluctance to have more children (in 2011 -65%) (DHS 2006 (DHS , 2011 . Among the reasons for abortion only 3% of women in 2006 and 4% in 2011 indicated that they did so because of the choice of the sex of the child. The vast majority of women (68%) performed selective abortions in the most active reproductive age (20-34 years). Within this age group, the largest number is for the age between 25 and 29 years, and this is the age when women in Azerbaijan are mostly already giving birth to children of the second and higher order. Thus, the figures shown above in the graph are indirectly confirmed: with the increase in the order of births parents become more resolute in action and through selective abortions begin to choose the sex of the future child. The survey indicates that mothers with the lowest level of education and the lowest level of well-being are least inclined to choose the sex of the child through selective abortion, probably due to the lower availability of this "service" for this category of persons.
Abortion is usually seen as a means of terminating an unwanted pregnancy. Undoubtedly, it can have a negative impact on women's reproductive health, especially in young ages. According to data on the prevalence of contraceptive methods among women aged 15 to 49 who are married or in a partnership in Azerbaijan, only 13.9% of women use modern methods. For comparison, we will give data on the prevalence of modern methods of contraception in other countries: in Georgia -35%, Armenia -27%, Iran -77%, Turkey -46%, Russia -55%, Kazakhstan -50%, Uzbekistan -63%.
The significant and persistent disparities in the structure of births in the country over the past decades have a direct impact on the overall sex structure of the population. According to the 1989 census, there were 1,051 women per 1,000 men in the country; 1,048 women in the 1999 census; and 1,021 women in the 2009 census. In 2017, there were already 1004 women per 1000 men. Of course, the narrowing of the gap between life expectancy of men and women due to the positive trends in the reduction of mortality, especially of men, also has some effect, but it is gender disparities among births that affect these indicators most. For comparison, in 1990 among population over 60 years old there were 1,052 women per 1000 men, in 2017 -1,272.
If we assume that the situation will not change (and it has not changed for over 28 years) and these trends will continue, Azerbaijan would face insufficient number of fertile-age women able to maintain stable birth rate; this would have a negative impact on the sustainability of the country's demographic development. According to experts, imbalance of the sex structure of the population and the prevalence of men can lead to instability in society, deterioration of the criminal situation and violence. Given that the average age of marriage is 28 years for men and 24 years for women, Azerbaijan may face a shortage of brides in the near future. Today, with young-age mortality declining, the gender imbalance between men and women persists for longer periods. If in 1990 the equalization of the number of men and women occurred by the age of 20-21, then, according to 2017 data, the balance is reached by 26-27 years. At the same time in the age group of 19-29 years there were 1,059 women per 1,000 men in 1990, in 2017 -954. In the 19-34 age group, there were 1,063 women per 1,000 men in 1990, and 978 women in 2017.
It is believed that the total birth rate of 2.1-2.2 children is sufficient for population replacement. As noted above, in Azerbaijan this indicator is 1.9 children per woman according to the latest data, while until recently it was at the level of 2.1-2.2. However, it is precisely because of the disparity among births that the net replacement rate, measured as an average number of girls born by a woman over her reproductive span while she has reached the end of the childbearing period at given birth and death rates, is less than 1 (Fig. 13) .
Thus, with a constant death rate, 10 women were replaced by 13 girls in 1990 and 10 women were hardly replaced by 10 girls in 2001-2008. For generations of girls born in 2001-2003, the replacement rate was 7 girls. The indicator for 2006 stands out in the general set of data and does not have any reasonable explanation; most likely, it should be ignored.
Impact of life expectancy
Since 1990, the overall improvement in death rates has resulted in an increase in life expectancy. According to the data of the State Statistics Committee of the Republic of Azerbaijan, in the period between 1990 and 2000 life expectancy at birth, having decreased by an average of two years by 1996, increased by 2000 to 68.6 years for men and 75.1 years for women. The temporary decline was primarily due to the socio-economic difficulties experienced by the country at that time. Subsequently, the general upward trend continued, and life expectancy at birth increased by 2017 up to 73.1 years for men and 77.8 years for women, according to official data. For a more detailed analysis of changes in life expectancy, the author has calculated this indicator since 2000. The Kannisto model was used to value the characteristics of mortality and smoothing fluctuations in older ages. Comparison of the results of applying different models to mortality in older ages in the Czech Republic (Burcin et al. 2010) showed that models of V. Kannisto (1992) and A.R. Thatcher (1999) are closest to reality.
Overall, life expectancy at birth increased by 3.5 years between 1980 and 1999 and 4.5 years in the following 17 years (Fig. 14) . Since 1990, along with the rising trend in life expectancy, there has been a decrease in the gap between men and women (Fig. 15 ). In the context of population ageing, the dynamics of life expectancy for ages 65 and 85 years is also of interest ( Fig. 16 ). Since 2000, the increase in life expectancy for these ages has been less significant but sustainable for both men and women. By 2017, life expectancy at the age of 65, increasing by 2.7 years for men and 1.4 years for women, was 16.7 years and 15.1 years, respectively. The difference between men and women, like for life expectancy at birth, is narrowing.
The formula proposed by R. Pressat (1985) was used to assess the contribution of age groups to changes in life expectancy between 2000 and 2017. Based on the results of the analysis, it should be noted that, in general, during this period, positive growth in life expectancy is observed in almost all age groups. Due to the noticeable reduction in infant and 
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child mortality, the age group under 5 contributed significantly (about 1 year) to the total increase in life expectancy (19 and 24% of the total increase for men and women respectively; Fig. 17) .
However, to a greater extent, the increase is due to the growth in the life expectancy of the population over 60 years of age. Over the period of 2000-2017, the contribution of this age group was 2.4 years (46% of the total increase) for men and 1.6 years (43% of the total increase) for women.
In Azerbaijan, as in many other countries, the most frequent causes of death are diseases of the circulatory system (59%) and neoplasms (15%). Prophylaxis and better treatment in the early stages of disease can be assumed to be the main factors in reducing mortality.
According to data of the SSC of the Republic of Azerbaijan, between 2013 and 2017 life expectancy at birth for men increased by 1.5 years (Fig. 19) and by 1 year for women ( Fig. 20) . At the same time, healthy life expectancy at birth was precarious, and as a result, it remained unchanged for women within four years, and even decreased for men (see Fig. 19-20) .
In 2013, the difference between life expectancy at birth and healthy life expectancy for men was 8.7 years and 9.1 years for women. In 2017, the difference between these indicators increased to 10.7 years for men and 10.1 years for women (see Fig. 18 ). Thus, despite the steady increase in life expectancy, due to health problems, additional years of healty life are difficult to be achieved. At the same time, according to household health data 5 , an increasing number of people aged 65 and over began to characterize their health as good. Whereas in 2010, 31% of men and 20% of women assessed their health as good, by 2017 this figure increased to 44 and 29%, respectively. Of course, the results can be considered rather subjective because they depend heavily on the respondents' own perception of health status, but they can provide an idea of possible future mortality trends.
Thus, based on the above mentioned trends, we can argue that in recent years Azerbaijan has experienced ageing "from the top", which will later only accelerate due to the growth of the longevity in older ages and increase in healthy life expectancy. The downward trend in the total fertility rate will contribute to the population ageing.
Age structure of the population of Azerbaijan in the 21st century
As noted above, the stable dynamics of population growth in Azerbaijan is primarily due to the age structure of the population. Currently, the Republic of Azerbaijan is one of the few countries in the region with a relatively young age structure of the population (Table 3) .
The age pyramid gives a more visual representation of the population distribution by age ( Fig. 21) . Differences in the population number in certain age groups, reflected in the age pyramid of Azerbaijan, are mainly the result of variations in the number of births in various periods. The highest number of births in the country was observed from the mid-1950s to the late 1960s, as evidenced in the age pyramid by the more numerous cohorts in the age groups of 47-60 years. After the Second World War, as in many countries that experienced compensatory increases in the number of births, Azerbaijan also witnessed an increase in this indicator. At the same time, numerous generations born in the 1930s began to enter the active reproductive age and also contributed to the increase in the number of births. As already noted, after the 1930s the country began a gradual modernization of the health care system, and this resulted in the decreasing mortality rate. However, the decrease in mortality was not followed by a decrease in the birth rate until the middle of the 1960s, in Azerbaijan the large-family model dominated at that time, the total fertility rate was 5 children per woman (1959) . 1963-1964 could be called peak years, when the number of births reached the maximum value of 175,000-177,000.
In subsequent years, a gradual reduction in the number of births (to 138,000 births in 1972) led to the formation of smaller groups of the population on the pyramid in ages 42-46 years old. In 1985-1986 the decline was again replaced by growth, the number of births reached maximum values of 187,000-184,000. The steady growth of the number of births continued until the early 1990s, as evidenced by numerous cohorts in the ages of 23-33. At the same time, the dynamics of the total fertility rate, as noted above, is generally characterized by a steady gradual decline.
Later, against the background of the difficult situation in the political life of the country, as well as acute social and economic problems, the birth rate again began to decrease and the total fertility rate fell to 1.8 children per woman in [2001] [2002] . As a result, in these years the lowest annual number of births was recorded (110,000-113,000). On the current age pyramid this failure is clearly traced in age groups of 10-18 years.
Since 2003, political stability, large-scale socio-economic transformations and, as a result, the growth of prosperity of the country have become a guarantee of stable life and confidence in the future for citizens. These changes contributed to the gradual increase and then stabilization of the number of births, but, in large part, the increase in the number of births was due to demographic waves and compensation for delayed births. In 2004 alone, the number of births increased by 16% to 132,000. As a result of the upward trend, the number of births increased from year to year and in 2011-2012 reached a value of 176,000-175,000. Thus, in the overall steady trend of decline in the total fertility rate, the variations in the number of births were mainly determined by the influence of changes in the age structure of fertility-age women.
It is clear that, as the number of births was decreasing since 1990, the proportion of children in the general population was gradually declining (Fig. 22 ). If at the beginning of 1990 32.9% of the population were the age group of 0-14 years, by the beginning of 2018 the number in this group decreased by 4.8% and amounted to 22.6% in the general population structure, or 2.2 million persons (Fig.23) .
The population aged 65 and over during this period almost doubled from 341,000 to 648,000 persons and its share increased from 4.8 to 6.6%. These data characterize the ageing process in the country; however, Azerbaijan is far from being characterized as an "aged country". Another sign of population ageing is the increase in the median age from 24 in early 1990 to 32 by early 2018 (Fig. 24) .
In addition to changes in the younger and older age groups, a significant increase has also occurred in the working-age group. The population in the 15-64 age group in- creased by 58%, changing the proportion of this age group from 62.3% to 70.9% in the total population structure. In absolute terms, the value was 7 million people. The peak of 72% of the population in working age, recorded at the beginning of 2012, is gradually beginning to decline, and the potential of the demographic dividend is declining. The annual rate of population growth in this age group is wavelength, reflecting the gender and age structure of the population. Between 1990 and 2000, the average annual growth was 1.3%; between 2000 and 2010 it was 2.3%, then the growth rate began to fall again to an average of 1.2% per year.
Dependency ratio
An important and widely used indicator of population development is dependency ratio, i.e. number of dependents (youngest and oldest age groups) per 100 population of working age (15-64 in Azerbaijan). As a result of changes in the age structure, the dependency ratio has decreased from 61 dependents per 100 persons aged 15-64 years in early 1990 to 41 by early 2018 (Fig. 25) .
The dependency rate for children (the number of children aged 0-14 per 100 persons aged 15-64) has changed significantly since 1990. It decreased from 53 in 1990 to 32 by the beginning of 2018. According to the projected changes in the age structure of the population, this downward trend will continue, and by 2050 this rate will be 27 persons of 0-14 years per 100 persons of working age. Over the same period, the dependency ratio for the elderly (population aged 65 and over per 100 persons aged 15-64) changed from 7.7 to 9.2. It is reasonable to forsee that this ratio will continue to grow and by 2050 it will be 35 6 .
It is projected that by 2050 the total dependency ratio will increase to 63. Despite roughly the same dependency ratio values in 1990 and 2050, the significant difference lies in the structure of the indicator. In 1990, the majority of the burden was formed at the expense of younger age groups, while in 2050 the main contribution will be made by older persons.
In this context, the topic of "demographic dividend", or "demographic window", should be addressed. It is known that a country with a high proportion of the working-age population, if it creates opportunities for the fullest use of this labour potential through effective and productive employment, has additional opportunities for economic growth (Bloom et al. 2011) .
In the 1970s Azerbaijan moved to the stage when the birth rate began to decline gradually, and in the age structure of the population the share of younger age groups began to decrease. At the same time, the proportion of the population in the older age have not yet begun to grow significantly. Noteworthily, the population of the age group 15-64 was steadily growing. This trend continued until 2012 and for the period of 1970-2012 the growth was 258%. Despite the emergence of a downward trend after 2012, the proportion of the group aged 15-64 is still high. In 1970, the share of this age group in the total population was 50%, in 1980 -60%, in 1990 -62%, in 2000 -63%, in 2010 -almost 72%, in 2017 -71%. In other words, preconditions for a "demographic dividend", or a "demographic window of opportunity" appeared in the country.
Over time, a decline in fertility, a decline in mortality and an increase in life expectancy, especially in older ages, will inevitably lead to an increase in the share of elderly population, i.e. accelerate the process of population ageing in Azerbaijan. As this progresses, labour resources growth will decline. In turn, a high proportion of the population of preand post-working age or dependents would require enormous resources; this would restrain economic growth. As a result, other things being equal, per capita income will grow more slowly and the dividend received will begin to gain a negative value (Mason 2005) .
Labour resources in the context of population ageing
Between 1990 and 2018 labour resources of Azerbaijan increased by 60% and reached 6.4 million persons 7 . The share of the labour resources in the total population was 65%, compared to 56% in 1990 when the age structure was younger.
Here in the paper, we understand labour resources as the population aged 15-64 years, which slightly deffers fron the internationally recognized definition.
Growing in size is characteristic of all age groups shown in Fig. 26 , but reflecting the general trend of changes in the age structure of the country's population, a gradual decline in the proportion of younger group in the labour force is noticeable. In 1990, out of the total population aged 15-64, 47% were under 29 years old, in 2017 only 34%.
At the same time, if the population in the age of 15-34 years increased by 1.2 times between 1990 and 2017, much more significant growth occurred in groups of 35-44 years and 55-64 years -by 2 times, and in the age group of 45-54 years -by 2.2 times.The proportion of the age group 45-64 increased by 9 points and amounted to 34% in the general population structure. Thus, due to the wave-like shape of the age structure, as the population ages, so will the labour resources of the country.
By comparing the total age structure of the population over 15 years and the age structure of the economically active population, it is possible to estimate the degree of participation in the labour force and the reserve of potential contribution of the working-age population to managing the demographic burden. Given that the labour force is the sum of the employed part of the population and the part of the population in search of job and willing to commence it as soon as possible, when comparing these two structures, the following is noteworthy.
Of the total population over 15 years of age, 70% of men and 63% of women are involved in the labour force (Fig. 27) . The greatest involvement at the level of 90-99% is observed in the ages of 40-54 years. The relatively lower rates for the population in younger ages could be the result of participation in the informal (shadow) economy, continuing education, or maybe this part of the population is really out of the labour market. A more detailed analysis of employment, morbidity, disability, education of the population by these age groups, as well as an estimate of the number of migrant workers employed outside the country, would enable drawing more grounded conclusions.
Over 55 years of age, labour force participation is significantly lower -67% among men and 51% among women in the 55-59 age group, and 36% and 30% respectively in the 60-64 age group. In the 60-64 age group, a part of the population is already over the working age and, if not working or looking for work, is not included in the economically active population. In 2017, the working age was taken at 15-62.5 years for men, and 15-59.5 years for women. In 2017, it was decided to gradually increase the retirement age: according to the amendments made to the Law "On Labour Pensions", from July 1, 2017, the retirement age, increasing annually by 6 months, will be 65 years old for men by July 2021 and for women by July 2027.
According to the data for 2017, among the population of Azerbaijan aged 65 and over, the share of the economically active population is the lowest for both men and women -9.5% and 4% respectively. At the same time between 1990 and 2000, among the over-working-age population, the share of the employed persons was was roughly 20%. By 2005, this figure decreased to 14, and by 2017 it was 16%. The sharp decline is hardly explicable, since during this period there were no significant changes in the country that could affect the decision of retirees to terminate their employment abruptly.
In general, for the period from 1990 to 2018 in absolute terms the number of the employed population over the working age has not changed much -it increased from 143,000 to 146,000 persons, while the total number of over-working-age persons increased by 25%. There may be various reasons behind the continuation of work at retirement age, economic motives can be combined with the personal need to maintain social status. Given that there are few forms of leisure activities for people of older generations, older persons may also seek to delay retirement. In such a case, work becomes a means of time spending. Studies on the motivation of continuing employment at retirement age show that internal orientation as an interest in the content of work is typical for persons with a high level of education and holding positions of high responsibility (Grigoryeva 2005) . Interest in work, dictated by economic motives of employment, is more typical for persons with low levels of education and qualifications.
There is no clear opinion on the productivity of older workers. For example, it is noted that older intellectual workers lag behind their young colleagues in speed of work, but sur-pass them in accuracy, thoroughness and validity of conclusions (especially doctors and scientists). But in general, as practice shows, labour force requirements dictated by time and changes in the labour market are such that the knowledge of young people becomes more demanded and effective than knowledge of the older generation. In this context, issues related to the education of the population, mainly the system of life-long-learning, are of particular importance. In Azerbaijan, the demands of the labour market often outstrip the educational system's ability to respond properly and adapt the labour force, especially given its current level of education. According to the analysis of the the economically active population structure by education, it is possible to conclude that the main part of the labour force of the country (69.5%, 2015) has only secondary school education, does not have any profession or skills (Fig. 28 ). This fact indicates an uneffective system of vocational training in the country.
In many countries, including Azerbaijan, the elderly population is growing not only in proportion but also in absolute numbers, forcing countries to seek for adequate responds to the challenge of population ageing. In search for response, some countries just rise the upper limit of working age, others focus on creating greater opportunities for older generations. The term "silver economy", which reflects the market of goods and services for the elderly population, is in use now.
The perception that older persons are becoming a burden on society is gradually becoming obsolete; the use of the potential of older persons is in focus. On the one hand, it is a form of active ageing strategy, and on the other hand, it is a contribution to strengthening the stability of the social protection mechanism for older persons. In any case, new opportunities for active participation of these groups in both the economic and social life of society are the focus of research and practice. Active and productive ageing implies that any paid and unpaid work, whether related to the production of goods and services or not, care for other family members, assistance to young people, hobbies and other activities carried out by older persons are considered productive.
When more numerous generations in Azerbaijan, who make up today's working-age population, shift to retirement ages, the burden on the pension system and health care system will increase. However, at that time it will be possible to benefit from the second demographic dividend (Mason 2005) . Obtaining this dividend implies the creation the system that would encourage the working population, especially older workers, to save. Thus, there is a gradual shift towards a new approach in which older persons are seen as a resource for economic development.
Conclusion
The trend of gradual increase in the number and share of the elderly population in the Republic of Azerbaijan will most likely be continuing. Because of the age structure, population ageing will accelerate as the most numerous generations are approaching to the age of 65.
Besides, the proportion of the population over 65 years of age is expected to rise in the long run, owing to the steady decline in the number of younger age groups. This is due to the age structure of the population. The overall decline in birth rate is spurred by the sex structure imbalance in favour of boys/men. The decline in fertility due to changes in the reproductive patterns of society is difficult to reliably estimate, it can only be assumed that due to historical traditional family attitudes transition to small one-child families in the short term is unlikely. Due to the positive effects of reducing mortality, life expectancy will continue to increase, especially in older ages. It is likely that this factor will have the greatest impact on accelerating the population ageing in the country.
Not all the strategic policy documents of recent years take into account the demographic factor, current and prospective trends in this area, while they largely determine the course and pace of national development. Changes in the age structure of the population already now require revision of the national strategy of sustainable development; it seems necessary to amend the list of priorities to be taken into account in the elaboration of the State budget. It should also be borne in mind that changes in the age structure of the population also lead to changes in consumption patterns and, as a consequence, new approaches in the formulation of strategy development of the country's economy and employment policy are required.
